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Abstract: The purpose of this quasi-experimental study was to determine the effectiveness 
of Twitter when used in conjunction with a non-traditional type of educational approach 
referred to as the “flipped classroom method” upon the academic achievement of 12th 
grade students and their learning motivation towards mathematics. The study used a 
quantitative approach, and the sample consisted of 48 students. The study was conducted 
during a three-week period in two public high schools in Abha, Saudi Arabia. The first hy-
pothesis was that the use of Twitter would improve academic performance in mathemat-
ics. The second hypothesis was that learning in a flipped classroom via Twitter would lead 
to an improvement in math performance but that this improvement within the flipped 
classroom would differ across gender. The third hypothesis was that learning in a flipped 
classroom via Twitter would lead to more positive attitudes towards mathematics. The 
findings did not support the first or the second hypotheses; when used in the context of a 
flipped classroom approach, Twitter, did not improve academic achievement: F(1, 46) = 
.49, p = .486.  Improvement in academic achievement from pretest to posttest also did not 
differ across gender; F(1, 44) = .00, p = .963. However, the results did support the third hy-
pothesis; within the flipped classroom, the improvement in motivation was stronger for 
girls than it was for boys; F(1, 22) = 51.32, p < .001.  
Keywords: Twitter, flipped classroom, academic achievement, learning motivation. 
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 فعالية منصة تويرت على التحصيل األكادميي للطالب ودوافعهم حنو تعلم الرياضيات
  * سامي مصبح الشهري
      السعودية  ،جامعة امللك خالد         
 _____________________________________________ 
هدفت هذه الدراسة شبه التجريبية إىل حتديد فعالية منصة تويرت "كطريقة تعليم الصف املقلوب" على التحصيل  :مستخلص
األكادميي لطالب الصف الثالث ثانوي ودوافعهم حنو تعلم الرياضيات. استخدمت الدراسة املنهج الكمي، وتألفت عينة الدراسة من 
اململكة العربية ب أبها مدينة يف حكوميتني ثانويتني مدرستني يف وذلك أسابيع، ثالثة خالل يف الدراسة هذه ُأجريت. طالبا ٤٨
السعودية. ركزت الفرضية األوىل على أن استخدام تويرت سيساعد على حتسني األداء األكادميي للطالب يف الرياضيات، بينما 
املتعلم.  جنس دي إىل حتسن أداء الرياضيات باختالفركزت الفرضية الثانية على أن استخدام تويرت كطريقة للصف املقلوب سيؤ
كما ركزت الفرضيتني الثالثة والرابعة على أن التعلم يف الصف املقلوب عرب استخدام تويرت سيؤدي إىل حتسني مستوى الدافعية جتاه 
ول فعالية استخدام تويرت كطريقة الرياضيات، وذلك باختالف جنس املتعلم. أظهرت نتائج الدراسة عدم وجود أثر ذو داللة إحصائية ح
، كما أظهرت النتائج عدم اختالف النتائج يف  F(1, 46) = .49, p = .486الصف املقلوب على التحصيل األكادميي تعليم 
 = F(1, 44) = .00, pالثانية واخلاصة بتحسن التحصيل األكادميي بني اجلنسني  الفرضيةباالختبار القبلي والبعدي فيما يتعلق 
الصف املقلوب على الدافعية،  تعليم . كما أظهرت النتائج وجود تأثري ذو داللة إحصائية حول تأثري استخدام تويرت كطريقة963.
 . F(1, 22) = 51.32, p < .001وأنها أعلى لدى الفتيات باملقارنة مع البنني 
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The changing circumstances of teaching 
and learning is a major feature of this era, 
especially with accelerated changes in ed-
ucational technology and its applications. 
Advancing technology and the rapid 
adoption of mobile devices have reshaped 
daily life and the connections between 
people through continuing interactions of 
children, youth, and adults with such 
technology. This situation has many edu-
cators to seek new instructional methods 
to meet the requirements of the learning 
environment by merging technologies and 
student collaboration. One reason this is 
being done is as part of an effort to in-
crease student academic achievement in 
mathematics (Archambault, Wetzel, 
Foulger, & Williams, 2010). In order to 
assess the quality of instructional results 
and their suitability for contemporary re-
quirements as well as future goals, there is 
a need to review the educational ideolo-
gies, systems, and practices that have been 
implemented in the past (Unakorn & 
Klongkratoke, 2015). Therefore, it is im-
portant to evaluate the merging modern 
instructional methods. Such an evaluation 
is necessary so that educational institu-
tions will be able to invert traditional 
classrooms via micro-blogging sites such 
as Twitter, to keep pace with society in 
general and to interact with students in 
particular (Almankory, 2019; Anderson, 
2011). 
Twitter is one of the most popular micro-
blogging interaction sites around the 
world. It has recently become a common 
part of daily activities for most people, 
regardless of their race, religion, nationali-
ty, or other demographic characteristics 
(Yakin & Tinmaz, 2013). In addition, Twit-
ter is one of the most powerful tools for 
conveying messages, and it influence has 
been greatly amplified in the recent years 
(Vilchez, 2016). In Saudi Arabia, 40% of 
Internet users have Twitter accounts. This 
amounts to approximately 2.4 million 
Twitter users (El Mourad, 2014), and this 
number is increasing every day.  This 
means that roughly half of Twitter users in 
the Middle East live in Saudi Arabia, (Ab-
durabb, 2014). Furthermore, Zickuhr and 
Rainie (2014) reports that 91% of high 
school students between 16-17 years old 
are users of social networking, and that 
50% of them use Twitter quite frequently. 
However, the number of Internet users 
and active social media accounts has been 
rapidly increasing each year in Saudi Ara-
bia. By the middle of 2018, the number of 
internet users in Saudi Arabia had risen to 
30.25 million, which is approximately 91% 
of the population.  During this same time 
period, the active social media accounts in 
the country had risen to about 25 million, 
which is approximately 75.19% of the 
population (Global Media Insight (GMI), 
2018). In addition, 52% of Saudi Internet 
users have Twitter accounts, (approxi-
mately 17.3 million Twitter users), and 
most of them are between the ages of 15 
and45 years old (GMI). Furthermore, 
when Twitter is used in the learning pro-
cess, it is possible to increase the level of 
student engagement, and mobilize them to 
actively participate in the instructional 
process (Junco, Helbergert, & Loken, 
2010).  
On the other hand, the global trends to-
ward the greater use of the “flipped class-
room method increases with each passing 
year. The flipped classroom method is an 
alternative educational approach which 
requires the students to examine, discuss, 
and work with the course material prior to 
attending the formal class presentation of 
the material, during which the instructor 
discusses and elaborates upon the materi-
al, thus inverting the convention sequence 
of information presentation. James (2014) 
indicated that, when a search was con-
ducted using the Google engine, there 
were approximately 8 million blogs relat-
ed to flipped classroom, while there were 
2,740 blogs for the same concept which 
were found when a search was conducted 
using Google Scholar. However, in April 
of 2020, Studyers found about 20.8 million 
blogs when a search was conducted using 
the Google search engine to search for 
mentions of the term “flipped class-
rooms,” while 89,800 blogs were found 
when conducted as search using that same 
term with Google Scholar. This indicates 
the number has dramatically increased 
during the last five years.  
The teaching of statistics and probability 
theory and its applications have seen un-
paralleled growth in high school mathe-






matics course in Saudi Arabia during the 
past two decades. Such courses have been 
included in the mathematics content as a 
part of high school curriculum standards 
that in which students must demonstrate 
proficiency. This is because of the useful-
ness of this subject in daily life, which 
supports probabilistic reasoning, and its 
essential role in other disciplines and pro-
fessions (Batanero & Borovcnik, 2016; 
Jones, 2005). The current trend in high 
school mathematics content in Saudi Ara-
bia is focused upon teaching students to 
explore data, formulate questions, sam-
pling and experimentation, simulations, 
specifying methods to collect and analyze 
data, and providing justifications for the 
conclusions which are based on data 
(Asiri, 2018). However, statistics and 
probability is not easy topics to under-
stand, and many students experience great 
difficulties when they attempt to learn 
them. Also, most teachers are finding it 
difficult to teach such these topics (Batane-
ro & Díaz, 2012; Ozofor, 2015).  
The Flipped Classroom Model 
The flipped classroom is a new instruc-
tional strategy in which students are in-
troduced to pre-recorded learning con-
cepts by video, online, or other technolog-
ical methods outside of the traditional 
learning environment. After completing 
the lesson in this preliminary manner, the 
students come to the class the following 
day in order to discuss what they have 
learned with their teacher, while the 
teacher makes corrections of any mistakes 
in the knowledge and understanding of 
the content that the students have 
watched (Fulton, 2012). Students are ex-
pected to complete their homework and 
discuss the content during the regular 
classroom time (Bergmann & Sams, 2012). 
Thus, it can be said that normal work of 
school and homework have been reversed, 
as students are expected to work at home 
in what they traditionally would do in 
class, and vice versa. 
The role of teacher and student varies ac-
cording to the method used in the learning 
process. In traditional learning style, 
learning is completely focused on a teach-
er, who provides a variety of information 
and experiences, while student remains 
silent during most of the class time. In a 
flipped classroom situation, the role of the 
teacher becomes quite different. In a 
flipped classroom, the learning process is 
centered on the learner and their effec-
tiveness and interaction with the instruc-
tional content. In contrast, the teacher be-
comes a guide and facilitator of the learn-
ing process, as well as an innovator of fun 
activities which are appropriate to the lev-
el of students (Bergmann & Sams, 2012). 
This flipped classroom method gives stu-
dents more time to examine the instruc-
tional material when they are out of 
school. This inverted pattern is reported to 
contribute to mastery of learning, in-
creased collaboration, self-confidence, and 
the opportunity to direct the observations 
and criticism of students about scientific 
content (Unakorn & Klongkratoke, 2015). 
Flipped classrooms have specific charac-
teristics, as do other instructional meth-
ods, that must be applied proper in order 
to be effective and useful. Hamdan et al. 
(2013) stated that effective and efficient 
implementation of the flipped classroom 
requires the availability of four main pil-
lars. These four pillars are:  (a) a flexible 
learning environment that allow teachers 
to reorganize the classroom as needed; (b) 
a learning culture that allows students to 
be the center of learning and producers of 
knowledge; (c) intentional content that is 
defined by teachers and discovered by 
students; and (d) a professional educator 
who possesses and has developed skills to 
use the flipped classroom method profes-
sionally. However, Yarbro, Arfstrom, 
McKnight, and McKnight (2014) have 
added eleven indicators to the previous 
four pillars that all educators must incor-
porate well into their practice. These elev-
en indicators include: (a) establishing 
spaces and time frames, (b) monitoring 
students, (c) learning mastery, (d) engag-
ing in meaningful activities, differentiation 
and feedback, (e) prioritizing concepts, (f) 
creating or curating relevant content, (g) 
content accessibility, (h) teacher availabil-
ity, (i) formative assessment, and (j) col-
laboration with other teachers (Yarbro et 
al., 2014). 
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The flipped classroom method is reported 
to work well at the high school level. Ex-
amining the instructional content before 
the time of the lesson allows students to 
deeply discuss and practice enrichment 
activities in class (Pearson, 2013). In the 
last five years, a number of studies con-
ducted in Saudi Arabia have indicated the 
success of using the flipped classroom ap-
proach at the high school level, where the 
characteristics and level of age of learners 
are appropriate to apply technology in 
education (Abo Galbh, 2015; Aldaosary & 
Al-masaad, 2017; Al-harbi, 2017). Stone 
(2012) and Harris and Rea (2009) have 
summarized the advantages of utilizing 
the flipped classroom method in an educa-
tional context. These advantages include: 
(a) encouraging students to become life-
long learners by developing their skills in 
acquiring knowledge and dealing with 
technology, (b) increasing interaction with 
the subject through active learning, (c) 
increasing interaction between students 
and teachers through dialogue and discus-
sion during work activities within the 
classroom. 
Twitter as an Instructional Tool 
Twitter is a type of micro-blogging web-
site that was established on 2006, and al-
lows users to post messages of a maxi-
mum of 280 characters to the audience. 
Once a member signs up on Twitter, 
he/she is able to follow other users and 
vice versa. In Twitter, users are able to 
send tweets, make retweets, replay to 
tweets, use the @ sign to mark others, send 
messages directly to others, send private 
messages, and make your own list of users 
(Yakin & Tinmaz, 2013). Twitter is a popu-
lar site because it keeps members updated 
with news of events happening around 
them and its relative ease of sharing posts 
publically. Twitter seem to fulfill a human 
need to communicate with others, and 
offers the ability to act as voyeur to other 
active bloggers and passive readers 
(Kaplan & Haenlein, 2010). In addition, 
Twitter creates social networks between 
teachers and students, which add educa-
tional value and alternative ways for 
communication and participation (Mino-
cha, Schroeder, & Schneider, 2010). 
Some authors have reported that twitter 
can be a great adjunct to the learning pro-
cess when applied to educational content. 
This is because it is an unconventional 
tool, and has the potential to pique the 
interest of students (Buzzelli et al., 2019; 
Vilchez, 2016). In addition, students and 
teachers can communicate via Twitter al-
most instantly by writing their thoughts, 
questions, or answers using messages 
composed of 280 characters or less (Dun-
lap & Lowenthal, 2009; Vilchez, 2016). Fur-
thermore, Twitter offers opportunity for 
Studyers to conduct academic studies in 
multiple fields. There are many Study op-
portunities for educational aims that are 
still emerging about how to use Twitter 
effectively in an education context (Fox 
&Varadarajan, 2011). It may be useful to 
examine the integration of Twitter into the 
learning context through classroom activi-
ties (Galagan, 2009). Many studies have 
been conducted on the use of Twitter in 
higher education, but there has been a lack 
of Study focused on instructional use of 
Twitter for mathematics courses in high 
school settings. 
Twitter may help increase the level of aca-
demic achievement for high school stu-
dents. Blessing et al. (2012) and Junco et al. 
(2010) have reported that Twitter has a 
significantly positive effect on student 
grades as well as student engagement in 
the learning context. Also, Van Vooren 
and Bess (2013) reported that Twitter sup-
ports the performance of students on 
standardized tests, and there is a correla-
tion between the use of Twitter and stu-
dent achievement. Conversely, Vilchez 
(2016) reported that using Twitter in a 
learning environment did not increase the 
academic achievement for 9th grade stu-
dents in Algebra 1, (specifically with re-
gards to the linear equations unit), even 
though the use of Twitter did increase the 
level of student motivation. 
One other benefit that Twitter has been 
claimed to provide is that it may enhance 
the social skills and presence in an online 
learning context. Dunlap and Lowenthal 
(2009), Fox and Varadarajan (2011), and 
Junco et al. (2010) each reported that Twit-
ter offers several benefits. These benefits 
include all of the following: (a) giving 






quick help for the problems of learners; 
encouraging class participation and dis-
cussion; (c) improving writing skills for 
learners; (d) facilitating student interac-
tion; (e) obtaining respect from others; (f) 
helping learners to engage into a commu-
nity of practice; (g) supporting self-
directed and independent learning via 
participating in informal learning activi-
ties; and (h) permitting the formation of 
relationships during the class as well as 
the continuation of such relationships after 
the class ends. In addition, Twitter may 
also improve other behavioral aspects as 
well, including: (a) self-regulation, (b) 
online and in-class attendance, (c) persis-
tence, (d) adherence to the instructional 
rules, (e) student feelings toward school, 
(f) enjoyment of the instructional activi-
ties, and (g) increasing parental support 
for learning (Buzzelli et al., 2019; Fredricks 
et al., 2011). 
Twitter reportedly helps to prevent and 
diminish student feelings of isolation 
when learning in or out of the classroom. 
This may be because Twitter supports 
studentengagement in learning, which 
may also enable them to overcome the 
feelings of isolation (Carpenter & Krutka, 
2014; Evans, 2017). Also, when the teacher 
responds in a timely manner to student 
emails, phone calls, or messages, this may  
may diminish or prevent them from feel-
ing a sense of isolation  (Wei, Chen, & 
Kinshuk, 2012). However, the instructions 
that teachers would use can offer a high 
level of social presence, which, in turn, 
may prevent feelings of isolation when a 
lack of communication is frequent within 
the learning environment (Dunlap & Low-
enthal, 2009). This may be because Twitter 
provides immediate communication be-
tween instructor and students, as well as 
between the students themselves. Such 
instant communication may occur not 
merely during regular school hours, but at 
any time of the day or night (Junco et al., 
2012). 
However, there are also some possible 
drawbacks of Twitter that must be taken 
into consideration when it is used in in-
structional situations. Isolation is an issue 
that students may confront when teachers 
do not respond to their queries and ques-
tions (Evans, 2017). Students feel isolated 
when they send tweets out, but do not 
receive any response or feedback from the 
instructor or classmates (Nicholson & 
Galguera, 2013). The study of Pyhälto ̈, 
Toom, Stubb, and Lonka (2012) construct-
ed a survey that consisted of 81 questions 
to examine the effect of isolation on the 
well-being of students. The results re-
vealed that isolation frequently leads to a 
low sense of wellbeing among students. In 
addition, students are sometimes distract-
ed or overwhelmed when using Twitter 
(Fox & Varadarajan, 2011). In addition to 
this, there are numerous other issues that 
must be considered when using Twitter in 
learning context. These issues include all 
of the following: (a) workload issues for 
both teachers and students, (b) lack of real 
social interactions among students; (c) lim-
ited trust in peer feedback, (d) the inability 
to assess the learning activities, (e) the 
right of content ownership, (f) lack of will-
ingness to use Twitter, (g) presentation of 
inappropriate content, and (h) the lack of 
experience with using Twitter (Schroeder 
et al., 2010). 
Problem of statement 
The use of social media has become daily 
practice for students, which has shifted 
their learning and communication habits. 
However, while the used of social network 
sites have increased, the educational field 
is definitely in need further examining the 
intersection and interaction of Twitter and 
mathematics learning. According to 
Alhamadi (2017) "the social media influ-
ence on Saudi students is an area that 
needs to be studied because the field of 
educational technology in the KSA is lack-
ing such studies" (p. 29). After reviewing 
the literature, I have found that there were 
a few studies that investigated the use of 
Twitter in high school mathematics classes 
(Gao et al., 2012; Junco et al., 2011; Vilchez, 
2016; Vohra, 2016). This seems to be be-
cause the use of Twitter in educational 
settings has mostly been limited to higher 
education rather than in K-12 settings. In 
addition, most of the literature has used a 
descriptive approach instead of the exper-
imental approach (Vilchez, 2016). Thus, 
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this present study was primarily intended 
to fill the gap in the literature related to 
the use of Twitter in mathematics educa-
tion in high school. In addition, it is hoped 
that this study might open the door to fu-
ture studies about Twitter use in mathe-
matics education and other secondary ed-
ucation fields. 
Students are still struggling to be success-
ful in statistics and probability classes. The 
annual report by National Center for As-
sessment (formally known, QIYAS) (2019) 
reported that only 57% of 12th grade stu-
dents in Saudi Arabia have passed the ex-
amination for the section on data analysis. 
This means that more than one-third of 
Saudi 12th grade students have not able to 
acquire the key concepts of statistics and 
probability. Also, students often feel that 
statistics is difficult, irrelevant to reality, 
and has no meaning in their lives (Carnell, 
2008). However, the shortcomings of a 
student in statistics and probability will 
have serious consequences for the future 
academic career of sudents (Batanero & 
Borovcnik, 2016). Thus, this study was 
conducted because the serious need for 
students to develop their mathematical 
performance in statistics and probability. 
The use of Twitter may provide a good 
instructional tool for students which will 
help them to learn statistics and probabil-
ity. In addition, the results of this study 
might make significant contributions to 
the understanding of how Twitter affects 
high schools students learning statistics 
and probability, as well as high school 
students studying other subjects.  
Study objective 
This study was focused on the effective-
ness of using Twitter as a flipped class-
room method upon the academic 
achievement of 12th grade students and 
upon their learning motivations with re-
gards to mathematics. 
Study questions 
The following Study questions that were 
examined in this study: 
1. When used in the context of a 
flipped classroom, does Twitter in-
crease the academic achievement for 
12th grade students in mathematics? 
2. When used in the context of a 
flipped classroom, does Twitter in-
crease the learning motivations for 
12th grade students in mathematics? 
3. Are there gender differences in the 
academic achievement of students 
when they are taught using tradi-
tional methods compared to when 
they are taught using Twitter in the 
context of a flipped classroom? 
4. Are there gender differences the 
learning motivations of students re-
garding mathematics when they are 
taught using traditional methods 
compared to when they are taught 
using Twitter as in the context of a 
flipped classroom? 
Study hypotheses 
1. It was hypothesized that learning in 
a flipped classroom via Twitter, ver-
sus learning in a traditional class-
room, would lead to an improve-
ment in math performance. 
2. It was hypothesized that learning in 
a flipped classroom via Twitter 
would lead to an improvement in 
math performance but that this im-
provement within the flipped class-
room would differ across gender. 
3. It was hypothesized that learning in 
a flipped classroom would lead to 
more positive attitudes towards 
mathematics. 
4. It was hypothesized that learning in 
a flipped classroom via Twitter 
would lead to more positive atti-
tudes towards mathematics but that 
this improvement within the flipped 
classroom would differ across gen-
der. 
Methodology 
The purpose of this study was to examine 
the effects of Twitter when used in the 
context of a flipped classroom method 
compared with  the traditional method of  
mathematics instruction. This was done in 
order to determine whether the use of 
Twitter would enhance the academic 
achievement of 12th grade students 
and/or their learning motivation toward 
mathematics. The study focused on a sta-
tistics and probability unit, and was con-






ducted in two public high schools in the 
southern region, Saudi Arabia (Abha 
City). The design was quasi-experimental 
(Campbell & Stanley, 1963), with a non-
equivalent control group. Such a Study 
design is considered a suitable alternative 
to an experimental design when randomi-
zation is not possible (Gall, Gall & Borg, 
2006). The academic achievement and 
learning motivations of the students  in 
both the experimental and the control 
groups toward mathematics was meas-
ured sequentially, based upon the test and 
survey which was constructed by the 
Studyer. 
Study design and procedure 
The Study design for this study was the 
non-equivalent control group design. Two 
comparable groups were chosen that were 
as similar as possible to provide the fairest 
comparison. The experimental groups 
used the Twitter as a flipped classroom 
method, while the control groups were 
only taught through traditional instruction 
methods (Table 1). Both groups completed 
the Probability and Statistics pre-test and 
motivational survey. At the end of the 
study, both groups completed the Proba-
bility and Statistics post-test and motiva-
tional survey. The post-test scores of the 
students were compared across groups, 
controlling for pre-test scores using statis-
tical analysis. In addition to this, a training 
session about how to use Twitter as a 
flipped classroom method was provided 
to the math teacher and students who had 
previously agreed to participate in the 
study. The training was completed in one 
day (3 hours), and ensured that the teach-
er and participants had the instructions 
and skills for eliminating any kind of va-
lidity threats. 
In addition, the Studyer created a protect-
ed Twitter account for the course 
(http://twitter.com/MATH20191), and 
signed up each participant with a Twitter 
account, using a pseudonym for the confi-
dentiality. Also, all participants were re-
quired to follow the account for the 
course. Participants were encouraged to 
practice how to use the features of Twitter, 
such as tweeting, retreating, mentions, 
private messages, post pictures, and other 
relevant tools. Each day, the teacher was 
required post a topic on the course ac-
count outside of the hours when the class 
was being conducted.  After this topic was 
posted, the participants would tweet in 
response to the topic by posting their 
thoughts, writing comments, and ask-
ing/answering questions. The next day, 
the teacher and the students would meet 
together during the regular class time, dis-
cuss the concepts of the lesson, solve prob-
lems, and do activities related to the les-
son. Participants were free to access their 
Twitter accounts during class, and the 
teacher would replied to their inquires, 
and provide feedback as needed. 
Table 1 
Nonequivalent Control-Group Design 
 Pretest Treatment Posttest 
Experimental T1    X  T2 
Control
  
T1    T2 
T1 represents the Probability and Statistics test that 
was used as the pretest. 
X represents the experimental treatment. The 
treatment was the use of Twitter. 
T2 represents the Probability and Statistics test that 
was used as the posttest. 
Sampling 
Participants were recruited from the K-12 
public high schools in Abha City, located 
in the southern region of Saudi Arabia. 
The September 2019 student enrollment 
data indicated that 745 students were in 
attendance at the schools. The demograph-
ic background of the student population 
for the 2019-2020 school year consisted of  
Table 2 
Demographic for the students participating in the study 
School# Experimental Group Control Group Male Female Saudi Non-Saudi 
1 0 24 12 12 21 3 
2 24 0 12 12 22 2 
Total 24 24 24 24 43 5 
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92.8% Saudis and 7.2% Non-Saudis. The 
total number of 12th grade students was 
216, or approximately 29% of the student 
population (Ministry of Education, 2019). 
For the purposes of this study, students 
from two 12-grade mathematics classes 
were used as the sample for this study 
(one class for the experimental group and 
one for the control group). An effort was 
made to ensure that the two groups were 
as demographically similar as possible so 
that any differences could be attributed to 
the independent variable rather than bias-
es or differences within the sample. The 
sample of students was comprised of 12th 
grade students who received traditional 
instruction in mathematics in regular high 
school mathematics classrooms during the 
2019-2020 school year. The 12th grade 
classroom setting was been chosen be-
cause of the large amount of time spent in 
direct teacher contact with students. 
Standard practice in the city where the 
study took place is for12th grade teachers 
spend seven hours per day in direct con-
tact with students. 
Instrumentations 
Probability and statistics test. The Stud 
year reviewed the official description of 
math curriculum for the K-12 grade, and it 
shows that statistics and probability are 
introduced in the fifth grade. In the math 
book for the 12th grade, the topics such as 
exploring the results obtained from a sur-
vey sample and a whole population, cases 
and survey and experimental studies, 
measure of central tendency to represent a 
sample of data, the dispersion metrics, 
conditional probability, natural probabil-
ity, probability distribution, and binomial 
probability are covered. (Ministry of Edu-
cation, 2019). To assess students in statis-
tics and probability in the experimental 
and control groups, a general measure of 
knowledge and skill related to statistics 
and probability was obtained from all stu-
dents for use as a possible covariate. 
However, since no existing test has been 
judged as an adequate measure of 
knowledge and skill related to statistics 
and probability, the pre-test and the post-
test were constructed by drawing upon 
previous Study that used similar topics. 
To create the covariate tests, items were 
either constructed or adapted from one of 
two sources: (a) tasks used in previous 
Study studies of statistics and probability 
(Jacob, 2013; Mohammed, 2012); or (b) 
from the 12th grade textbook. The test was 
initially composed of 20 multiple-choice 
items which aimed to measure the 
achievement of the students in statistics 
and probability. In addition, each correct 
answer was worth one point, and each 
incorrect answer is worth zero points. In 
order to obtain an acceptable degree of 
content validity and face validity, the test 
was evaluated by six mathematics teach-
ers, each of whom had more than 10 years 
of experience in teaching mathematics in 
high school. Feedback from this group of 
teachers was used to eliminate unneeded 
or irrelevant items. Based on this revision, 
four questions were removed Thus, the 
final copy of the test consisted of 16 mul-
tiple-choice questions. In addition, as a 
measure of reliability, the test was admin-
istered to 30 12th grade students in Abha, 
and the Cronbach's alpha reliability co-
efficient was found the be 0.81. This result 
demonstrates that the test had an accepta-
ble degree of reliability. 
Motivational Survey. The participants in 
both groups completed the motivational 
survey at the beginning and the end of the 
study. The purpose of this survey was to 
measure the level of motivation that stu-
dents had in learning statistics and proba-
bility before and after the treatment. The 
Studyer has made an extensive review of 
the relevant literature, such as Ambusaidi 
and Al-Hosani, 2018, Deaves et al., 2019, 
Evans, 2017, Yourechko, 2016, and created 
the motivational survey. This motivational 
survey consisted of two parts. The first 
part encompassed the demographic in-
formation for participants. The second 
part consisted of 28 multiple choices items 
that were divided equally into four differ-
ent dimensions. These four dimensions 
were: (a) self-efficacy, (b) expectancy, (c) 
intrinsic motivation, and (d) mathematics 
learning value. The survey used a four-
point Like scale ranging from 1 (strongly 
disagree) to 4 (strongly agree). In addition, 
the instrument was assessed by four ex-
perts in the mathematics field for content 






validity and face validity. In order to 
evaluate the reliability of this instrument, 
before it was used in the study, the moti-
vational survey was administered to 30 
12th grade students of in Abha. The 
Cronbach's alpha reliability co-efficient 
was 0.86. This indicated the survey has an 
acceptable degree of reliability. 
Data collection 
Operational procedures. This study was 
first given to participants by the Study 
assistant during the last week of Novem-
ber, 2019, and was completed three weeks 
later. Two sources of data were used in 
this study, which were the probability and 
statistics pre/posttest and pre/post moti-
vational survey. Both of these instruments 
were constructed by the Studyer specifi-
cally in order to measure the academic 
achievement and motivational learning 
with regards to statistics and probability 
in this study. Following the probability 
and statistics pre-test, participants were 
given the survey in which they were asked 
to rate their level of motivation toward 
learning statistics and probability. On the 
following day, the experimental group 
received an introductory session about 
how to use Twitter. This session was con-
ducted in the computer lab of the school, 
while students in the control group re-
ceived their lessons in their regular class-
room. A twitter account was created of 
each participant. The Twitter accounts 
were tobe used in learning probability and 
statistics unit, and to facilitate communica-
tion between the teacher and students. In 
addition, an email group was created for 
the teachers to facilitate communication 
between the Studyer and the experimental 
teacher groups. The experimental phase 
took place during a three-week period 
during November and December of 2019. 
At the conclusion of the treatment, both 
the experimental and control groups par-
ticipated in the post-test during single 45-
minute sessions. The administration of the 
post-test was identical to the 16-item pre-
test that was given prior to the treatment 
period. The probability and statistics test 
was administered to both groups at the 
beginning and at the end of the study in 
order to measure the effect of the treat-
ment. This test was scored by the Studyer, 
Study assistant, and teacher who were 
participating in the study. This was done 
to help minimize experimenter effects 
and/or Studyer bias. 
Descriptive statistics 
Descriptive statistics and Cronbach’s al-
pha for the major study variables are 
shown in Table 2. Per Nunnally and Bern-
stein (1994), a measure is moderately reli-
able if its Cronbach’s alpha if .70. The find-
ings in Table 3 reveal that the pretest atti-
tude measure was not reliable; the posttest 
attitude measure, however, was reliable. 
 Table 3 
Descriptive Statistics for the Study Variables 
Variables N α Range M SD 
 
Math test 
   Pretest 
   Posttest 
Math motiva-
tions 
   Pretest 

















0 to 11 
9 to 16 
 
0 to 1 















Results of the hypothesis tests 
It was hypothesized that learning in a 
flipped classroom via Twitter, versus 
learning in a traditional classroom, would 
lead to an improvement in math perfor-
mance (H1). It was further hypothesized 
that learning in a flipped classroom via 
Twitter would lead to an improvement in 
math performance but that this improve-
ment within the flipped classroom (versus 
non-improvement in the traditional class-
room) would differ across gender (H2). To 
test these hypotheses, a 2 x 2 x 2 mixed 
ANOVA procedure was conducted. The 
within-subjects variable was time (i.e., pre-
test vs. posttest), the first between-subjects 
variable was type of classroom (i.e., tradi-
tional vs. flipped), and the second be-
tween-subjects variable was gender (i.e., 
male vs. female). To determine whether 
learning in a flipped classroom via Twitter 
would lead to an improvement in math 
performance (H1), the two-way interaction 
effect was evaluated using a p-value of .05. 
To determine whether gender would 
moderate improvement within the Twitter 
classroom (vs. the traditional classroom; 
H2), the three-way interaction effect was 
evaluated using a p-value of .05.
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The means and standard deviations for 
math performance within males, within 
females, and with the whole sample are 
shown in Table 4; the 2 x 2 x 2 mixed-
ANOVA results are summarized in Table 
5. Math performance improved signifi-
cantly across time (see Table 5); the mean 
posttest score (regardless of gender and 
classroom) was significantly higher than 
the mean posttest score (see Table 4). But 
this improvement in time did not differ as 
a function of type of classroom (see Table 
5). The findings in Table 4 and in Figure 1 
show that improvement was the same 
across types of classroom. As such, the 
first hypothesis was not supported. Fur-
ther, this improvement in time did not 
differ as a function of type of classroom 
and across gender (see Table 5). As shown 
in Table 4 and depicted in Figure 1, within 
the sample of male students, scores 
changed across time, regardless of class-
room. Similarly, within the sample of fe-
male students, scores also changed across 
time, regardless of classroom. The pattern 
of change across time was the same for 
males and females. Therefore, the second 
hypothesis was not supported. 
Table 4 
Descriptive Statistics for Math Performance across Time within Gender as a Function of Type of Classroom (N = 48) 
 Male Students 
 Pretest Posttest Classroom   
(sans Time) 


































 Female Students 
 Pretest Posttest Classroom 
(sans Time) 
 

































 All Students 
 Pretest Posttest Classroom 
(sans Time) 
 














































Figure 1. Male and female students’ math scores from pretest to posttest as a function of classroom.  
 
Table 5 
Mixed ANOVA Results for Math Performance across Time within Gender as a 
Function of Type of Classroom (N = 48) 
Source df MS F 
 
Between subjects 
   Type of classroom 
   Gender 
   Type of classroom x gender 
   Error 
Within subjects 
   Time 
   Time x type of classroom 
   Time x gender 
   Time x type of classroom x gender 












































* p < .05. ** p < .01. *** p < .001. 
 
It was hypothesized that learning in a 
flipped classroom would lead to more 
positive attitudes towards mathematics 
(H3). It was further hypothesized that 
learning in a flipped classroom via Twitter 
would lead to more positive attitudes to-
wards mathematics but that this im-
provement within the flipped classroom 
would differ across gender (H4). To test 
these hypotheses, a 2 x 2 mixed ANOVA 
procedure was conducted. The within-
subjects variable was time (i.e., pretest vs. 
posttest) and the between-subjects varia-
ble was gender (i.e., male vs. female). To 
determine whether learning would lead to 
more positive attitudes towards mathe-
matics, the main effect of time was evalu-
ated using a p-value of .05 (H3). To deter-
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mine whether gender would moderate 
improvement within the Twitter class-
room, the two-way interaction effect was 
evaluated using a p-value of .05 (H4). 
Attitudes towards math changed signifi-
cantly across time (see Table 7). Students 
assigned to the flipped classroom had 
more positive attitudes towards math after 
the intervention than prior to the interven-
tion (see Table 6). Thus, the third hypothe-
sis was supported. Attitudes towards 
math also differed across males and fe-
males (see Table 7). Regardless of time, 
females had significantly more positive 
attitudes towards math than males. More 
importantly, however, the positive trend 
differed across males and females (see Ta-
ble 7). As shown in Figure 2, the positive 
change in attitudes was greater for females 
(i.e., the difference from pretest to posttest 
was 1.91), than it was for males (i.e., the 
difference from pretest to posttest was 
1.48). Therefore, the fourth hypothesis was 
supported. 
Table 6 
Descriptive Statistics for Math Performance across 
Time as a Function of Gender (N = 24) 
 Pretest Posttest 














Figure 2. Attitudes toward math from pretest to 
posttest for males and females. 
Table 7 
Mixed ANOVA Results for Math Attitudes across 
Time as a Function of Gender (N = 24) 
Source df MS F 
Between subjects 
   Gender 
   Error 
Within subjects 
   Time 
   Time x Gender 






























* p < .05. ** p < .01. *** p < .001. 
Discussion 
The primary objective of the study was to 
determine whether the Twitter, when used 
in association with a flipped classroom, 
would increase the academic achievement 
and/or learning motivation toward math-
ematics for 12th grade students. The sec-
ondary objective was to determine wheth-
er there were differences in the academic 
achievement and learning motivation be-
tween male and female students when 
using the Twitter in association with a 
flipped classroom. In line with these objec-
tives, male and female students were as-
signed to one of two groups (i.e., tradi-
tional math instruction only vs. flipped 
classroom math instruction by using Twit-
ter) and tested prior to and after treat-
ment.  
The findings did not support the first and 
second hypotheses: Twitter, when used as 
in the context of a flipped classroom 
method, did not improve academic 
achievement. Improvement in academic 
achievement from pretest to posttest also 
did not differ across gender. However, the 
results did support the third hypothesis: 
Within the flipped classroom that includ-
ed Twitter use, the improvement in moti-
vation was stronger for girls than it was 
for boys.  
Interpretation of Findings 
The findings of the current study that us-
ing Twitter within the context of a flipped 
classroom did not lead to improvement in 
academic achievement corroborates the 
findings of Vilchec (2016). Vilchec (2016) 
demonstrated that using Twitter in the 
learning environment did not increase the 
academic achievement for 9th grade stu-
dents in Algebra 1, specifically in the line-
ar equations unit. However, the current 
findings run counter to that of Blessing, et 
al. (2012) and Junco, et al. (2010), for the 
findings of these Studyers indicated that 
using Twitter did lead to an increase the 
level of academic achievement for stu-
dents. There seem to be two possible rea-
sons for the discrepancy in findings. These 
interpretations have to do with the diffi-
culty of the subject matter and implemen-
tation of the four main pillars of the 






























Twitter may lead to improvement when 
the subject matter is relatively easy (per 
Blessing, et al., 2012 and Junco, et al., 2010) 
and when all four pillars of the flipped 
classroom  are implemented: (a) flexible 
learning environment that allows teachers 
to reorganize the classroom as needed; (b) 
a learning culture that lets students be the 
center of learning and producers of 
knowledge; (c) intentional content that is 
defined by teachers and discovered by 
students: and (d) a professional educator 
who has possesses well-developed profes-
sional skills in the use of the flipped class-
room method.  
The findings of this current study which 
showed that using Twitter within the con-
text of a flipped classroom led to an im-
provement in academic achievement cor-
roborates the findings of Vilchez (2016). 
Vilchez demonstrated that although using 
Twitter in the learning environment did 
not increase the academic achievement for 
9th grade students in Algebra 1, it did lead 
to an improvement in motivation. Wheth-
er the improvement in motivation was 
due to self-efficacy, expectancy, intrinsic 
motivation, mathematics learning value 
(i.e., the subscales of the current study’s 
motivation measure), or some other factor 
remains unclear, for definition of motiva-
tion used by Vilchec was not specified.  
Study limitations  
One limitation of the current study is that 
the pretest survey was not reliable. Be-
cause of this, the main study finding that 
improvement in motivation was steeper 
for those in the flipped Twitter classroom 
is also not reliable. 
A second limitation is that the design of 
the flipped Twitter classroom was not 
mapped onto the four pillars of the flipped 
classroom. As such, it was difficult to de-
termine why the intervention did not lead 
to an improvement in academic achieve-
ment. 
Recommendations 
Future studies involving flipped class-
rooms will need to take into consideration 
the four major pillars of the flipped class-
room approach. Classes will need to be 
mapped onto these four pillars, and spe-
cific predictions must be tied to these mi-
cro-relationships. Specific aspects of moti-
vation should also be linked to the four 
pillars. Furthermore, to make comparisons 
across studies more meaningful, the diffi-
culty of subject matter must also be objec-
tively measured. If this were to be done, it 
would be possible to formulate explana-
tions for contradictory or corroborating 
evidence. 
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